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T}«l»7k (1 OO-C) ^/citizkli:?^^/-;!/ (>5 0%) ^tcj^JS^Jntf-S^MS 

[0 0 4 9] 



(18) 



0 0 1-514431 



^mmcn^r-&^o s?^bv^-r;4-^e#tt^Kuv-^±, >i. omeq/g- 

^j^(»*b<til. 5-2. Omeq/g-^jSM) 0-Y3i->3SglS» ( I 
EC) ^0^^;t>iS#'l4 (iff^L<ti*^0. 0 1-*^0. 5S/cm. 

J;t)»^b<ti^O. 1 S/cmt^±. S/cti<l OQcmOSirL^) ^W^T^ 

o 

CO 0 5 0] 

i:feS?35 0 0 O^P^ (SSim) Oj^m?t& (-r^^-^. H2/O2. 
[0 0 5 1] 

[0 0 5 2] 

m(ommmmr^it> ^mmos f EM<o-f^>&m^umi4mmm:^-V'r- 
[0 0 5 3] 



(19) 2001-514431 

>K (PS S A) . JJ<U hVyj\^:tuX^iy>X)\/t^l/m (PVPA) . ^^V \£ 
:=.?\^^sX^.ym (PVCA) . (PVCA) Rt^jKUVf- 

;l/X;l/^^^V^ (PVSA) ;J<Uv-. Mmc^nSO^SJe:6'«^$n§o 
[0 0 5 4] 

[0 0 5 5] 

^HBStcfBK L/cS2ptcfieo T5iSi&si*:^< V 'r-Rzf^:t>^&m^ttm^m 
/c. jj^Jistwffi^&i^ffl'r^s^tcjs^*^ (Hz. ozRzf?^i^y-)vmm) ic^-t^^^ 

[0 0 5 6] 

icFn:7^> (THF) . v^p^^^yur-tr hr^ H (DMAc) . A 
7^K (DMF) . i;^y^;l/X;l/>1-^4^>^K (DMSO) . N-^^;l/- Z -tf n 

(NMP) . mm. v^^m. ^nnx/i/^-^vs^s ^-kuu^^ik (ppa) 

RZf>^^>7.J\y:i-^>m (MSA) :0^#^n§o PPA/MSA;b^ PBO/PP 



(20) 



2001-514431 



o 

CO 0 5 7] 

«i|EKD}l^!|«J«rl8ia-r S X -r yRtf MIHjg-&%l*^ e. IfiS1S^7 tbt- 
CO 0 5 8] 

CO 0 5 9] 

Co 0 6 0] 
Co 0 6 1 ] 

^) Sr/flS<DiS«ISi (P;^ff . Gore-Select ) O^^^S* 

Co 0 6 2] 

tt*wrs, jtK«ism^^@i*iH u v-m»MM (spEM) *««-rs„ 

*^B^t±$fc. Na f Ion (Sltlffi©) IS^r^tfiSSmiteOJSl^^S'Mf 57j< 
CO 0 6 3] 



(21) 



^B: 2001—514431 



. 7j<ij^fi? (water spntting)Rzf^(o^ik(Dm7mmt^^(om&zfmm(o 

[0 0 6 4] 

tC]gV^-r^>3?^^g (I EC ; >2. Ome q/g) ^^t" § :t ^^SS'livl-* 

uv- (I CP) ti^^mm<Ds p EM^icmm-^tim^o fx^^^^^ifS. i cpo 

SIjKU >reaWi&N a f 1 o n (S^S!^) RZfN a f 1 o n (^®^^ 

[0 0 6 5] 

[0 0 6 6] 

mm^. m. ikmRzfyv-'yz:^:^Mciir^it^mm'&. j^mrfiof^siras 



(22) 



0 0 1—514431 



[0 0 6 7] 
CO 0 6 8] 

rct^m<ri> (SfSL<fri. iSv^fSfi. #®L/ci^u- 

li-efe??. *55 0— 3 0 ot:oi&iS-e^W/A07j<^i^»pa5(cS^T36§o Sf^ui/^ 

a^*.i^u-r-{±. ffin/ca«w^$'i4 (*^2, 5 o o p s i ^-kj^ ^mfL^^mm 
{^w^Ku v-fi^j^^< 1 0 o**ciD?astc*rLri^w/jiP7j<5i^»egtcs^T*fe 

to 0 6 9] 

jff^LV>4<Uv-Smi, 1 0 — 2 000 A. ^t)»^b<ti5 0 0— 1 0 0 
0 AO?LSRO^*5I4 0 — 9 0 %0^7L^iSr^-r^o 
[0 0 7 0] 

a^YuMv^mWuff-')^-. ^J;^{f4?U^V1fV-;l/ (PBZ) ^fcti:!}^U7^ 
(PAR^/ctiKe V 1 a r (^SS^^) ) 4< U v-;?)^e,^^o »^ LV^4^ 
U-^^ifV'-^l/jHUv-Jcti, ;J<U-^W"2r4^-9-V*-;l/ (PBO) . 

=^T^/—)\^ (PBT) RaM^u-o^y'-r^iJ^y-;!/ (pb n ^uv— ^^#^n 



(23) 0 0 1 -5 1 4 4 3 1 

(PPT A) r-V^-ff^^^n^o ±IBL/'c4<Uv-©#iai^a4tc^To 
Co 0 7 1] 

. (PSU) . vl^U^^K (PI) > 5KU7xr:l/>;^-^>'F (P 

PO) . 4'°U7x:::ip>'X;l//n^v'F (PPSO) . /HU 7 x-U>X;l/37 F 
(P P S) . 2t^U:7x::iU>'X;l/7^ FX;l/4-^>' (P P S/S Oz ) . /J^U/^'^ 

•7x-ixv (ppp) . ;e?u:7x-;i/^y4^"9-y > (PPQ) . ;Huru— 

(PK) U ai-x;!/'^ F > (PEK) 4^ U v-i^'^^^n^o 

[0 0 7 2] 

»SLv^4^yx;l/:i^V4^»;v— jKUx— f;l/X;l/5j--> (PES) > 
X— r;l/X-7^;l/X;l/4-N>' (PEES) . 7 y-;L/X;l//^>^4'>y 7^— /bJi 
— r/l/X;!/^^^ (PAS) . 4<U >^x^;l/X;l/5^>' (PPSU) St/si^U^x— 

i^>x;i/4^> (PPS02) .i-'u V— :6^^sn§o »*H/^4^y-r^ F>i^°»;-r— 

V^4^Ux— 7^;l/^r F>5HUv— frcti. 4< U 7^;bx— r;l/>y F V (PEEK) 
. >Kyx— x;b^F:/^F>^ (PEKK) . 4<'Ja:— 7^;l/x.— T-yb^F^^-^F 
(PEEKK) ROM^Ua:— 7^;1/>^F VX— T^^l/^y F^-^FV (PEKEK 

[0 0 7 3] 

cfcd^P B 04^11 V—;b^^^^o 
[0 0 7 4] 

. ^C3()^e»^f^tC^0^HiJ14"7r-r/^Rt;7>f ;l/A*'^iPX^nTV^§o Fo s t e 
r-Mi 1 \ erti\ ^moMmmm. Mx.tfS]gaifRtT<a^X-^-Xi/-V F 

;l/tcMffl^ti§?S?LKl5Sia]i^>^*i^x^S^tt7^;i/A^cp B o^Apx-r^ 



(24) 



2001—514431 



[0 0 7 5] 

mmcmtircm&^ytu7k^mmt^^^'& 03 o 0*0 ti^^o^^^^r 

[0 0 7 6] 

r::)(0S2^W73?5£ti. sf*d-:uv-®js d^^v^-Rzfmmm) ^wmu. 

[0 0 7 7] 

mm\c^^ti^t-r^^mnmm4, 939, 2 3 5^Ba«9S. ioim4. 953 
. 4 2 8^mmmRzfmm5, 288. 5 2 9^R«*BmciBat^nTi/^^i»:ii;5- 

2 2 — 3 0*^ OBEfRj;bW*H/^o 
[0 0 7 8] 

[0 0 7 9] 

(?DiPX>'X'rAtcti, KU (hydro lie) y-^xn, JftB^ 
iSlHlfeiJ^^ (CRD) . ^?LMU>y. 7lCi5ti$';y^/iE«i/xy KSLt/7-< 



(25) 



2001—514431 



[0 0 8 0] 
CO 0 8 1] 

(H2 o. 02 ) mmm. ^-v^-^comm^miy^j^y^mkLfco 

to 0 8 2] 
[0 0 8 3] 

p Boyr^^'^&uy^fjvAommmJisvm^^tircmT&imms o— i o o a 
oisBHiRi ^^uyr ^ /'^<Dmmm^mvmmx$> ':>rctm^^n^o mmy ^ ;i/ 

^mtnmmmLrcPBoy^;VL.<om^'^mf}m=^f^ (mff2oooA) sb^^, 
1 0 A^m^ci&Tr^o mi^m^iimmm i.rcbum9m:^m^c^^ < fe#*r i» 

o 

Co 0 8 4] 



(26) nm20 0 1 -5 1 4 4 3 1 

Co 0 8 5] 

iJfijj^tfNa f 1 on O^S^) ^/cti^HU x-- r;^X;l/4-^>.K U 

on mu^m) m^mf&'T^o mmspEuit. FBoco^^Rum^^']^^ 
mc7mmNa f i on =i^v'r—<Dmnrc'^:^z/&mm^^'ro 

[0 0 8 6] 
[0 0 8 7] 

p E s sra (> 1 7 5 TS^p^s^is^^-rigu^ffifflrae^f B^BSjaRi 
ffittisflgT^^sso me? E ssf*f^. ±f2brc«a50N a f i o n i^mmm 

[0 0 8 8] 

P E StJ:. *H>^3— i/T^A 1 p h a r e t t atcm&OAma no P e 
r f o rma n c e ;?)^e);^fitcffiax h-eS^tcA^RlfigT-fe i^ffiRf^^S 

j^[&t;JE;^/ J: t> t>tiS)b^jc;ffiivaa[Rt/jE:fj 1 7 5 v^m^^t^Rum i 

[0 0 8 9] 

S P E MT'<£ffi^nsmM P E S 7 ^ -|g:M:&7 ^ ^PASS 



(27) 



m) <oy^j\^L.fim^^ti^<^vicpES(Dmm%^msi^^o ^ai^v. pes 

CO 0 9 0] 

O'C) ^fcti7j<14:?i^/-;l/ (>5 0%) *ti:]^rl'r^jb'^?&^'}g(»L:&i/^o »^ 

7k^mmc^^X*&^o tltf^L\^^^^>&m^^-V^—it^ >1. Omeq/g 
-^^(»^L<til. 5~2. Omeq/g) 0-r:t ( I E C) 

CO 0 9 1] 



(28) 



2001—514431 



[0 0 9 2] 

m&im (Hz 02) x^u-->'^*Mgi^. mm^nmmm^us^tLxm 

X\ ?cl?W^/WKP--^;b*^i^K (H00-) '7v^;d;W^-r^o tuf2^i^* 

[0 0 9 3] 

*^T*#^jKUv— ^JnSJfeffffiL/Co C(Dm\m(Om\at. (C 1 ba Ge i 
g y:6^i^rf3Bg^nri/^S) Irganox 1 1 3 5 S:t; (H a m p s h i r e 

[0 0 9 4] 

>it (S03 H) . .l-xXJ^VfL (PO (OH) 2) ^rclftttJ\/^^->Mt (CO 
OH) :6^i^^^o 2t;X4-x;^— hO{?IJtcoi/^Tti. Solid S 

tate Ionics. 97. 177-186 (1997) ^^m^tlfcr^^ 
t)J\/:^^->Mt^iii:fiV^—MmM(Om\fC'Ol^X^t. Solid State 
Ionics. 40:41. 624-627 (199 0) ^^m^tltci^^ 

[0 0 9 5] 

g'JiD^SS8S«Tti. *%0^C>S P EM^O^:t>^5»1^t^m3^:7^y^{bT^;^■ 



(29) 



2001—51 4431 



^-v'/i/-. vt>x4-N^;U-S/c(ix;i/>tx— ;l/B^^n/cJi:7^y^^bvf~;l/al•- 
CO 0 9 6] 

>m (PSSA) . hU:7;U:toX^UyX;l/3^>Bl. If— /l/iT^XTrHV 
^ (PVPA) . vKUlf^;!/;^?;!.^^^^ (PVCA) St/^i^U lf::i;l/X;l/4-^>K 

(pvsA) iKuv-. Mt/tc^neo^s*g*'^^^n^o 

[0 0 9 7] 

«i;Dj?^U<ti. m^^^^Bm'&itmt. ."KU:7x-;l/X;l'i^>^ (PPSU 
) . .I^Ux-T^yl/X;!/;^^ (PES) . >1^U-r^K (PI) . 4<U7x-lx>^X 
;]/.1->4^->K (PPSO) B:t/;J^U7x— U/>x;l/7>f K-X;l/4->>' (PPS/S 
02 ) cox;l/5^:/{t:M®i*:^^e):&^o cti^^o^KU^— &mi^oft?^H/^4-^Jv 

7 K^To 
[0 0 9 8] 

m & H a a s/j^^mig^tlTl/^^) T r i t o n X- 1 0 0 Jb'^^^tl-So 
[0 0 9 9] 

[0 10 0] 



(30) 



4t^2 0 0 1 -5 1 4 4 3 1 



CO 1 0 1] 

^tltco Vt^cON a f 1 o n ($/cti. N a f 1 o n ( 

S P E M^m&'T^ C t^^tSo 
[0 10 2] 

[0 10 3] 

Na f 1 on (^^s^) ^mKMX'^'^rc^^mm^^m^icmmi.x. 

14aS{KX;l/*;>KJgffi(0Na f 1 on ^mLi;^iatM-C:^>Bm^ 

■r§^?LHS**:JCcfcD> /ci:^. 1 7 5t: (P E S<OT g{i2 2 ox:. P BOtiT 
gi&i^/c^V>) ^ffi>LSjajeT*^>>r:t:ye5?f*:J3gO»iggtC*fLTB:t;Na f 1 o 

[0 10 4] 

m^mco^nmit^ ^mmci^-(o^m L<it^ i o o o a) 

[0 10 5] 

N a f 1 o n (Sitffi^) 1 1 7 S P E M(0l«lSWft^W#14^D 



(31) 
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[0 10 6] 





Naf 1 o 117 






6-8 


'--D. 1—^5.0 
WiU<{±<-0.1 




10.0 


---5.0— 100.0 
{ff*U<(*<'^10.0 


^m}^^\m^ (ps i) 


2500-2700 


•--2500—50,000 
ft7*b<{i>- 10,000 


9km^i^v (%) 


110-130 


—5 — 20 
tlj'^ U < tt<'-15 


(%) 


35-40 


—20—100 
U<{i<-50 


(me q/g-$g^^SPE) 


0.8-1.0 


—0.2—2.0 

{ff^ L<(i-1.5 — 2.0 




0.01 


»^ L <ld:«-0.01 


(cm^" ^iJlz/ft^hr-atm) 


600 


—60 — 600 
ft? ± L < Ji— 600 


(cm'— ^JU/ft^hr-atm) 


330 


-30—330 
»a L < (i-330 




50 


—5-— 50 




7.5x10* 




mi&um (°c) 


-100 


-100—175 
U<tt~150 




<20% 


0 — ^20% 

b < tt<~20S6 


((Sii^^ISi^) 


<10X 


0 — 20X 




20.000 


—250 — 5000 


(*:flJi:t:lil2.^<^^t!<0 












*i 0 o^cHzO'i^ic iD#rfO?5tfibT7jcfnL;tas 



CO 1 0 7] 



(32) 
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ffll>TNa f 1 on mm^mmi^X, miS^^^b. mi^CNa f 

1 on (s^K^) ^^mr^o mm^. ^^mmmic^mom&yjmc^K^m 

Co 1 0 8] 

^ittaKU (M^tf. DupontS5% Naf 
Ion 1100 EWrg^fi) ft^tCjg^LTlSS^ntf^o 
CO 1 0 9] 

H/^ttKj^JKtcCi. T^b-^t: Kn:7'^V (THF) . 
F (DMAc) . >^>(^;l/4-^;l/A7^ F (DMF) . >^;?<^;l/X;l/4-x^i^ F (D 
MSO) . N-;?<^;I/-Z-V^aU>^y>' (NMP) . Bgffis U ^uux 
;V^>y^. JpyU^^K (PPA) atf>«^VX/l/4-^>^ (MSA) A"«#«nS*'« 
. cne>tcPB^^n^V\ PPA/MSA;b^ P B 0/ P P S UOa{*)}^U V— 

Co 1 1 0] 



(33) 



2001—514431 



(2 5 0 — 3 5 or) frcffliStciol^-rsh. .I^U V-:^3^^X;l/^^^> 

CO 1 1 1] 
CO 1 1 2] 

msc^^^o ^mr^mm'^^^cD i^^mmr^rj:P,i,£^ c<D^^(D^mmm 

Co 1 1 3] 

m-r^t. &^immrj:m:s.mxmvi (i pn) ^^ym^ic^m^nw^o c 



(34) 
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[0 114] 
CO 1 1 5] 

-r^^e^ttjKuv-:^^*^".^ v-tcffisKA^'^^«3ia(i4 o~9 

CO 1 1 6] 

!|tfF^4, 4 13. 10 e^B^SBS. Inims, 0 13, 7 6 S^B^SfflS. |p|S4 
. 2 7 3, 9 0 3 ^mMWRZfm^ 5 , 43 s, 0 8 2 MO^tC L i n 

kous^. J. Polym. Sci.. Vol. 86:1197-1199 ( 

1 9 9 8) ^^m^tirci\ 

CO 1 1 7] 

ymiic:i^nm<o s p e u^m^-t^a 

CO 1 1 8] 
CS2] 



(35) 
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&2 





7 
2HE;dc 

{%) 


7 'f >1/A 


¥i^wvra 

(25-0 

100 in' • 

24hr) 


WWVTR 

(80*C) 
g/( 51V • 
lOOin' • 
24hr) 


■5pl& MeOHTR 
(25 °C) 
g/'(5J' • 
100 in' • 
24hr) 


Udel PES 


0.00 


1.20 


5.7 


106.0 


TBD 


Udel PES(FMI) 


8.70 


3.23 


47.3 


673.0 


TBD 


Udel PES(FMI) 


12.12 


11.94 


29.1 


814.4 


TBD 


85%XJMiWb 
Udel PES(FMI) 


12.50 


92.70 


116.2 


2850.0 


TBD 


PBO 4" 

lOOX X A * i"fh 
PES(FMl) 


1074.68 


462.25 


109.30 


3095.3 


288.1 


Nation 1 17 


16.88 


35.24 


1003.10 


15200.4 


2680.1 




0.00 


0.30 


0.0 


4.1 


TBD 



[0 119] 



TMl^> N a f Ion (S®?S#0 . P B 0/ PES-PSA (75%) RXJ 
PBO/PES-PSA (85%) (Dm^^COit^f—^^^To 
CO 1 2 0] 
K3] 





m 


PBO/PES-PSA(7555) 


PB0/PBS-PSA(85X) 


NaflQn<"117 




1.5 


1.6 


7.0 


l&in^ (Q-cn) 


14.7 


11.38 


9.5-10.0 


(%) 


45 


55 


35-40 


I ECdp, (meq/g) 


0.55 


0.96 


0.91 



[0 12 1] 
C«4] 



0 0 1—514431 



NaiioniD 


O 

1 


X 

D 


.a 

— CF2 " CFg*""?' 

CF3 " CF2 SO3 


( /i^ y ( t' / ^- -ti- y — ) 








P"RT 






-1. 4~-7inu>)) 




*fc{iKe V I a r "'^) 




O H H~| 

n 



[0122] 















PEES 


0 


PAS 




PPSU 









CO 1 2 3] 
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|6 6 



PI 


1 0 0 I 

\ 0 oj 


n 


PPO 




PPSO 




PPS 


-(O'f 


PPS/SO2 






— 'n 




ppp 

A ft ft 




PPO 








■MM 

n 


PEK 




PEEK 




PEKK 




PEEKK 






Tw 




PEKEKK 





[0 12 4] 

mil 
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Radcl R ;J< ij :7 31 > 





Radel A;}tU:3:.— 7^;i/;^;i/'7rv> 




and 






(PBO-PI) 



1 , 4-:7:ri---by) 




s 

6 



[0 12 53 
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o 




0 




n 


(PVSA) 




CH — CHj— 

SO3H 


n 


-1, 3-7x- u>x.— T^ji/) 


To 7^ 

O 


1 


0 




■» 
n 




o 


- 1 , 3 -7x- 


- < 

— ] 

- < 




0 

0 


■J n 


1 , 3-7i — U>) 


— o 

V 

o 


0 




n 










(;Jt'J (3, 5-i^:7x-;V 






n 


PBPS 






-J 


n 



[0 12 6] 
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- s 


-< 










CH — CHj- 
1 

CO2H 


■ 

n 








-CF- 

6 


CF2 — 

1 


n 






CH-CH2- 
PO3H2 


n 






CH-CHj- 

CO2H 

m « 


n 


(PSSA) 


1 - 


1 


-CH-CH2— 

6 


n 



CO 1 2 7] 

^nrv^^o Ctl&tOJl^UV— O^S&^tziti. RTP. Ticona. Alph 
a Precision^ Polymer Corp. ^ Amoco Poly 
mers. Greene Tweedy LNP^Victrex USANCE 
Plast ics^ Norton Performance^ BASF^ Mi 
tsui Toatsus Shel K Ashley^ Albis^ Phi 1 1 
ips Chemicals Sumitomo Bake^ Sundyong^ 
Ferrox West lake. M. A. Hanna Eng. ti^^^tX^o 
[0 12 8] 



(41) 0 0 1 -5 1 4 4 3 1 

.1. x;l/3^^>^b7^;l/Ait (assao. 2g. i<iip^2^;i/) 3&^sff-r^o 

5. y^j\^L.^3o^mm\^<Mm^'^^o 

6. 1. 5N Hz S 04 ^fflM-r^o 

8. 7-r;i/A5&B(0mb> Di7jcT?S<% 

9. ntjFD i7j<ct3T*^}«-r^o :7-i';i/i:.oH2 so 4 ^-\(Dmm^ 3 mmoM-r 

o 

1 1. 7jc^iRSL/j:giJtoe-;^'-Jz::7^;l/A^An. pH^^jLy^/T^o 
1 3. ta?PN a C 1 ^JK^fflSc-r^o 

14. NaC im?S^?»B^-^s :tai:M{^t#7^-r7;l/tca^. :7^;l/A;^An. 

1 6. 7ici@7b^^M^F^i6/cVf-;^-;S:Kt)mU mi^ifC^&r^o 

17. NaC l^?K^giJcOtr-:^7- icffi^. :7-<7l/AJ&D I 7j<mi# ( 

18. NaCliSffii&O. IN NaOHTJK^-r-So 



(42) 
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2 0. -^fia^T*7>r;UA^SST. eorT^JtfSo 

Co 1 2 9] 

2 2. X-r'y:/l-l 2^^SfiLT>^^;I/i:.^H+ JgSi^TSo 

2 3. 3%iiM{l:7j<^tC4 p pmOF e ( A I d r i c h J^^^A^L/cia^ittl 

1 ij »Vi$r— fc/cO 2 8. 5mgCD6S^7>'^:-e7A»t (II) /N7j<fP%) ^mu^ 

2 4 . ii^ibl&r^?^ ^ 6 8 X(07m^m < o 

2 5. 6 8 'CCD3l^{b%}gJgtc:7-f yi/A^&xnSo 

2 8. xf-yy^i 3-2 i^^sfiUT. j&mitmMmk(o I ec^^46^o 

CO 1 3 0] 

P BO;K»;v-;g:^;$?vx;b2r.:yK (MSA) \,cmmT^ctti^l:t^o y>c?i^ 

Co 1 3 1] 



(43) ^ 2001-51 4431 

[0 13 2] 

^SSd^Uv-comK-ttSBi^^-ryl/Afi, ifiiE^-C (CRD) JftHL:^?** 

CO 1 3 3] 
[0 13 4] 

mtf. >ieS1#ffF^4. 9 6 3. 4 2 8#W3m»i&#Bg^n/c:V\ 
[0 13 5] 

(Dmm (Tki 0 0%) ^m^o:>m,mvmn(Dmm. m^itX^ nmp. r/br^-;!/ 
mittm^hmtLrco mtf. 7j<*^?>NMP-\o5gpg3:^j^ji«TOcj:'5^i:iiss^ 

[0 13 6] 
[^1 0] 



(44) 



!tfS2 0 0 1—5 1 4 4 3 1 









■^«9# 1 


100%* 


755K*/25% NMP 




755Wc/25% NMP 


501*:/50% NMP 




50%7j</50% NMP 


25%7k/75% NMP 




20%;!k/80% NMP 


lOOX NMP 




lOOX NMP 


Sri¥i6c(^!ft/K)^^MP 



CO 1 3 7] 
[0 13 8] 

[0 13 9] 

X;l/4-^>^^b^^iJ^^:^i. i7Dax;l/4->>i^. »^L<li:HK{b^:t»> (Allied 

Chemicals. CH2CI2 tf^coS^fl: S u 1 f a n (S^S©) B) 
DO. 4:1 — 5: loa5H<DSCiOX;l/5^V»^&#A*r§cOtC+^:&ST'^ttn 

H/^ra*tJ:-5 0 — 8 or. 1ttC-l 0 — +2 5t:(OggHT'fe'5o ) o 
[0 14 0] 

[0 14 1] 



(45) 
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•^-^^j|4iflD7;v:^7 u *siw<c»gES3S v^-tmi^s mifcmm-r^ ctt^ 

CO 1 4 2] 

9m£. *H^fF^4, 4 1 3. 1 0 6^e^aa«^#M^n/ci/^ 

Co 1 4 3] 

|iSii'&iBaf^frc^^«E'r§S65|^ (i oo%^7j<) ±x;l/4*^>'{t: 

CO 1 4 4] 
CO 1 4 5] 

^fflBSKtiiiS^'r^o o^/^T^ +3 ort:^T^^:«^c?sa1L. MJ$b 

CO 1 4 6] 
CO 1 4 7] 



(46) 



*#S2 0 0 1 -5 1 4 4 3 1 



[0 14 8] 

*B?^fFSi5. 0 13. 7 e5^mmm^^m'^tirch\ 

[0 14 9] 
[0 15 0] 

[0 15 1] 

[0 15 2] 

UV- (1 CP) CD (*?S«mSSft^^lHlC}gjgPt'0) igJglca^LTAn/c: 
o <10:^f?iti^llWT^SlT*fc§ *a#fF^5. 5 0 1. 8 3 1-^B§ 

m&a^Rzfmmmm^ (i oor^ro ipf^Lz-co i cpx-mm^^fci^. 

o 



(47) 
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[0 15 3] 

ti. y^jVL.(o:B><ti^m±r^rci6icm^y>c)\^L.^n?^^. tus. mi oo 
ps i) Tx^tumLtco c<om^. mmmm.^'^wi^'^^rcibic^iinco^yu 

[0 15 4] 

I E C. -^7j<g (%) . jp^ 

T\ >^-<;i/A^MraT 1. 5N H2 S04 jgigpftcAn. so^^mmmLfca 

l/><i;5fr^:7Y;l^A^?i€ (S^7jcOpH>5. 0) . ^n^nNaC 1 OtSfilrS 

«&tf»^^ffiy^u ^)c« (%) ^nwT^o umm^y3Lj-)\yy^u-(> 

m^^XO. IN NaOHTrS^U. I E C|E^ (m e q/g) ffl^l+g-TS 

o 

[0 15 5] 

mfi5^7-<7i/Ait>:/7i/fOSffi±tcMi.>T)^-a®7-fe>:/U (me A) ^jg^ 



(48) 
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^*':^/X'r>UXS8^AM-e 1 0 0 — 5 0 0 p s i T-ffiSST^o S:7-<;l/A 

(omtfi^. 1 0 0 0 H z -i&mm ( i - s a) u i^- 4 }^:fti-ys,tmim 

to 1 5 6] 

C=t/RXA (1) 

c=&mm (s/cm) . R=it>>^;i/sm (q) . t =isjfflit>7^;i/ 

/P^ (cm) . A=-9->y;l/®SI (cm2 ) « 
[0 15 7] 

to 1 5 8] 

WL^m\.. 1. 5N H2 S 04 ^ffll/^TSi^^L/co I E C^Ha'Ml^U. K 
I^^^I E ca^%i:LTa^L/c:o C^OMllti. H^cOgM^ (MT^H) 

to 1 5 9] 
to 1 6 0] 
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mm) mt^<Dm^ti^^mv$>^o 

[0 16 1] 

S u 1 f a n B R a d e 1 R (^^ffi^) OX;l/sh V 

{b ( 1 0 0 %RZf 1 5 0 

CO 1 6 2] 

^n^tiNz AP. rSTii^B:OFHi±it»«^^«i^/c l 0 0 Dm m 
«cD3-Sr<Sflg^S/Sg«8tc. iy^uu^^-^ (3 4 0ml) &t/e-X«R a d 
e 1 R (S®^^) 2KUx-'r;l/X;l/^x^^:3<!;v- (5 0. 0 0 g) ^mXL 

o (R a d e 1 R (S®«^) ^7 0"C. ^^16*^TT*?1 1 ZmPmmLX 

±ie}§ffii&J^aJLJ&:6^^. 200 1 2 5 m I ^«O}igTii^ti:*3V^TTtB«(0 
Sulfan B CmmMM) ^iy^^x::i^^>tM^Lrco I (10 0 

%X;U;f>>{t) Vlit. 10. OOgCDSulfan B (S^M®) ^ 1 2 0 m 

KOi^^uu^^z/tm-^i^rco ii^#2 (1 5 o%;^;i/2fiVft) 1 5. 

OOgiD Sulfan B (S^K<g) ^1 2 Om 1 (Oi^^ P Pp< L 
Co 1 6 3] 

L/co SjKU v-tc. SSffi*^±5--ti:ig'&^n§o^a!]ttS;rc46tcJKl3 5 0ml 

CO 1 6 4] 

MMffCmni^rjiff^^'^Si • ^JSRU/c^J^U V-SSffitC. Sulfan B (S 

imm) mm^3. 5-4. o^raAHtTSiTL/co 



(50) It* 2001-51 4431 

CO 1 6 5] 

S u 1 f a n B (Mii^S) />^^ D o>« ^ V}§fSOiSiP/}^1^7 L/c K 
CO 1 6 6] 

:^i/^Uuy^^Z/ (1 0 0ml X 3) Tj^rf^L/co :^j^t/>T% iScit L/c^dt^^^gry^ 
CO 1 6 7] 

5 0%^^^a<^)>^^;l/At^j«K7j<4'tcr§ft?-^*r. cine»i0^ffTT^t>« 

CO 1 6 8] 

)Fl^b/c 1 0 0%X;l/4^>fl:R a d e 1 ROIECtil. 39nieq/gT'fc 
1i»L/c 1 5 0%X;l/d^>^{kR a d e 1 RcOIECtil. 5 8meq/g*rfe 
CO 1 6 9] 

itU :k\^^X*n^ (-1 OOr) 7?|gJSbfco cne><04^y v-;gr4^i^^4?t$rU 
CO 1 7 0] 



(51) 0 0 1 -5 1 4 4 3 1 

SWiSL/c 1 0 0%X;l/;^>fbR a d e 1 RtDIECtil. 2 6meq/gT'^ 

mSll^rcl 5 0%XfVt->{tRaide \ ROIECf^l. 44meq/gT*fe 

WSL/c 1 0 0%X;I/5h>jbR a d e 1 R^0K7j<a 5 6%Tfeo 

5|tiaL/c 1 5 0 %X;l/4-^>{tR a d e 1 RcOK^lca (Sa%) ti: 1 1 0 %V& 

[0 17 1] 

S u 1 f a n B (g^^^) ^ffll/^^ BASF Ultrason (mBl^W 

) r;UX;l/4-^>-ox;i/.^v{k (8 5%. 7 5%. 6 5 %x;l/4-^>{[:) 

[0 17 2] 

3 -30. ^n^etiNz AP. rgTii^S:a?ai±ffli¥«i^«i;K./c i o o Om i S 

a03M1»fliiSi5JSSt§JctXT<OR/S^aH:&#AL/co ^ 1 <DSiSSStcti> 
^an^^>' (3 5 Om 1) RCF^S^i^B AS F U 1 s t r a o n^KUx-T^ 
;l/X;l/;^>'.1^Uv- (5 1. OOg) ^WAL/co Sg2iORlSSgiggtcii±IBS 
JS*aS^ 2 fgg# A m 3 OS/SS#gtc 1 oaS^S i: I^l Cit^T*^ A L 

/Co U 1 t r a s o n^{£fflHulC. Kl*^T. 7 O^T^ 1 2^P^^jSU/co ?S 
[0 17 3] 

±imm^^Sii^^t^^^ 3^<0 1 2 Sm 1 S«OijSTii-4lC43l/^TTlBSO 

S u 1 f a n B (SM^^gO ^i^^aa^^^tM^Lfco JgTii^# 1 (8 

5 %X;l/2^>{b) "eti. 14. 94gCr)Sulfan B (S^lS^) ^12 0 

m 1 <D>^^na>(^>i:}l'&L/co flSTii^# 2 (7 5 %X;l/Jh>ft;) T*(i. 2 

6.3 2 g<DS u 1 f a n B Cm^lSM) ^ 1 2 Om 1 <Diy^tJXJ:<^>tm 
^b/co STi)i^3 #(6 5 %X;I/.t;>{b) X-l,t. ll. 80g(DSulfan 



(52) 
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[0 17 4] 

s u 1 f a n B (^^ffi®) mm^mbur^t. 4<w-*^assL. ^mitc 

0 0m 1 cDMxkv^^nn^^ VT*f&?RL. SlS%# 3ti4 0 Om 1 cO^/kv^^a 
U>C^>T*?&5KU/co Su 1 f an B (gg^ffiS) /S^^DD^^>}S?K(Dj$ 

U^^Z/ (3X 1 OOml) T*?^jtL/Co :^l/^T% W^\^fc^lSM^y—\^\^^ 
V>T4^F^JiL^L/co 
[0 17 5] 

[0 17 6] 

8 5%X7l/:^^^>^b^^<l;v-:&7Jc^t^T*^r«■r^i:. Jb^^^Dl^iSU SPii^Wtcmfl? 
•rSo 7 5%&lJ6 5%X7l/>1-s>{k^J5K»i»»7)c»1:itC}g»b^^^ *^^t)0 

[0 17 7] 

3ffiiaL/c:6 5%X;l/v-K>'{l:U 1 t r a s o nO I E C(iO. 6 Qme q/g-^fe 

3|iiaL/'c7 5%X;l/4^V{bU 1 t r a s o nO I E CliO. 8 Ome q/g"e& 

SSL/cS 5%X7l/4'x>'{bU 1 t r a s o nO I E Cti 1 . 0 8me q/gT'fe 



(53) 0 0 1 -5 1 4 4 3 1 

mS!U/c6 5%X;l/4^VfbU 1 t r a s o ncDKxkft (gfi%) it 1 8 %T*feo 
/-Co 

Ht^L/c? 5%X;l/5hWt;U 1 t r a s o n(0®7jcfi 2 1 

/-Co 

[0 17 8] 

mmms 

XD-a-^ (3 3— 1 0 Q%X;l/:tiV{b) 
CO 1 7 9] 

igsasfg. N 2 xn&zfm±mnm^m^rc i o o o m i mmco 3 -gr^L/ST^^x 

alz^ iy^ua^^-^ (17 5ml) RXSU d e \ C^mmm) .i^Uai— x;l/X 

(5 0. og) ^»AL/co mmm^^H^^x^c(Dm^^^mm.rc 

Co 1 8 0] 

M^fL^A^^. 1 2 5m m«oriSTiS^tc4oV>T^nux;l/.i->>^ (i i. 
4 9g) ^i^^aupiio (5 0ml) tm^hfco SafS^jaE^>%5ia^T04? 

Co 1 8 1] 

CO 1 8 2] 



(54) 
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d e 1 (S^ra®) 4<Ux-x;l/Xyl/>ts>^OJg^i:~S(L/co 
[0 18 3] 

^aax;l/4->yil<D^^S;S{i. (8 5%) (OSLmmiSL^fcO 0. 8 

5X;l/iH^^-hScOjSilDtcffla-r^o mmic^ Ude l (^gffi®) :i-:ux— x 
;l/Xy^^}^>OX;l/4-^>^b5tJ3tW^3 3— l 0 0 %OX;l/4-^yfbU-^/l/T*S3iL/c: 

o 

7 5 %X;l/7i->>{bU d e 1 O I E C{i 1 . 1 0 m e q/gT^fc-:?/Co 

8 5%X;l/;J>>{tU delOlECtil. 19me q/g-efeoZ-Co 

7 5 %X;l/4-^>{bU d e 1 (D^yjaM («a%) 1 2 %T^&o/co 

8 5 %X;U>i-N>'{bU d e 1 OKtR* 9 3 

[0 18 4] 

^iiag>j4 

*^S£MTti> S i 1 1 i on (:7-^>'Xl$fFll 9 , 6 0 5. 7 O7^0^aBtt 

o 

[0 18 5] 

1^1= 1 . 0 0 0«t;HtT*SlE^HirTX;l'4-N>'fb5KU-f ^ V^m^t^o M^^M 
^^V^—^m^fcisbiat 1.00 0OiEBi^>^y^>/v^»7i<1%i(0^;l/Jt;b^>iS^ 

^ C J: 0 iiJtsT ^ :H U ^ ^ K icg^-T ^ o 
[0 18 6] 
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^mmt^tctbiCF o s t e r-M i I 1 e r T^iEffl^tlfCo ±f3S/SOl¥i8* 
[0 18 7] 

2. 4--:^7^y^>-tr>X;l/^1'>>^0:fhU^Aja (2. 4-NaDBS) 

2. 4-i;^r^/'0'<f>'X;l/;^>'K (2. 4-DBS) (5. OOg, 26 
. 6mmo 1) Mi3S?^ffltg. MfffflOK^X If >/^-&a'l^ffiii^^il^/c 
j£jS:7'7Xntc;fol/^rMja. iEM^IIHmT-e^7jc;><^y— ;l/ (9 5. 2 9 g) 

ftc^m^'^fco mmi. imm%(o?^^iy-?v4^7}<mit±hv^L. ci. oeg 

. 2 6. 6mmo 1) <Dmr:>rc^mM^i^&m^icXtl. MtSiTimTCDZ, 4 

-DB s/^c^jfy-yi/^j-fcJKtcsgTL/co m\}(o^^y-jv (1 9 5g) ^mu 
mi^fco mw. 2. 4-DB st±i^-iaeT*^^y-;i/pt>tc}gft¥L:^i/>ci:A'^ifij 

mi^fco C(D<ltlt. 2. 4-DB S;^)^<J:0RImtt^O%St^:^^L/^:c:^:S:^■r 
i»«0*}g®%a^^£L/co :*l/^T% -N^^-^-V (2 7 Sm 1) ^igj^til jgip L 

4 6 — 2 5 2** OiEST 1 Ot7)S3K140fe§®^®:lR^*bfCo ^<05Snx^:J7 
(I R) -NHz (3 4 2 6. 3 3 8 OStf 3 3 3 3 cm" ^ ) 

s IglS&T^V (3 1 9 9 cm-» ) . ^§]6^C-Hs (1 6 2 4 cm" » ) & 
tfS03 (1 2 3 0Rt/l 02 9 cni-i ) StCft^B^^^lRi^^L/co SO 
3 «KIR«2. 4-DB S*OHOS02 ^cj* LTK*!)6tlSKlRi:«M^S 1 
3 0 2St/l 1 3 4 cm-» (D{4HtCfeo/co CCOl^M^O 3 4 2 6 c > tC$5 
tt'S7'^>®iRfe2. 4-D B StCti#ffiLTV>^*>ofco 2, 4-DBSitico 
2 60 9 cm-» tC:}3ttSX;l/4-N>S^ (-SO2 -OH) tcft^^;^ I R®lRt> 



(56) 
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y^V^*>X;b:^>^-fhU^7A (2. 4-NaDBS) X^S>^C tfi^i^t^^^o 
[0 18 8] 

m^^m^M<. :^-v^^]^mmcMr^^j&mm&mc-^\^^ (2, 4-n 

^3V^T2. 4-DB StC{t;^Tl^ffiU/co 
[0 18 9] 

6FDA. m—yjL^-VZyjyT^y (m-PDA) Rtf 2 , 4-NaDBS;b^ 
g,(DJ4^U7^>^^0-a'fig (6 F D A^m-PDAX2. 4~NaDBS PA 

2. 4-DBS (7. 7 5mmo 1) RXfrn—PDA (7. 7 5mmo 1) it 

. M^HB^T. SraT«7j<>^;^^;UX;l/4->4^i/K (DM SO) ^icmmicmm 

L/co >^7^>JSJStC6 FDA (15. 5mmo 1) StCjSftDb. ii-^^a^ 
M^UHMT. ^STM}$L/co ^Jt^m^mt. 6 FDA3?)^?g^L§&i6i>tCon 

^mm±l 5. 0M«%Od^Uv-:$:#WLT*5t?s iSi^D^y y^l^filOtttt^^ 

I r^KO-NH (3 2 4 9Rt;3 2 0 3 cm-» ) C 

= 0r^ K 1#*6 (1 6 8 3 cm-> ) . 7fSiKC-H s (1 6 0 7 cm-> ) 
. N-C = Oy^ Kimij;#*S (1 5 4 8 cm- > ) Rt/ S O 3 ^ (1 2 5 6Ji 
tfl 0 20 cm'"» ) KmM^^Ji^iSL^^l^rco <l(D::^^i^ hMCit. 2 6 0 9 
cm-> tc:}3tt§HO S Oz ^D--OH^CO^/^T^D I RKlRjb^^^aEb^A^o/co d 
<0 I Ry^—^ite F D A/m-P D A/2. 4-NaDBS n Ji^ U 7 ^ >^cDJg 

[0 19 0] 

jKU7^>^ig?SOit>7';i/^N a C ligl Rx^X^±T:7><;l/AtC«iEb 
. 7^;l/A/'r^Xi^^l 0 0*C. 2 0 0r^/c{i3 0 0T;Otili^mfft?l«F 

7>f;UAcOI RX^^^h;l/«. C=O^^K#^ (1 7 8 7&i; 1 7 3 3 cm- 
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> ) 7f#]KC-H (1 60 3 cm- » ) . C-N-T^FffiJS (1 3 6 2 cm" > 
) , HOSO2 ^ (1 2 9 8B:CF1 145c m-» ). SOaffid 2 5 6&t; 
1 0 2 9 cm-' ) RZf^-VTB. K (7 4 5RU7 2 1 cm"' ) tCftSM^Q:® 
IR^^L/Co 1 6 8 3&t5l 5 4 5 cm-' tC*5tj-^4<U 7^ >'^&0*2 6 0 9 
cm-' tC:fett§H0S02 O-0HtC*^W3&I RKlRii#fiL35:;b^-D/Co 
t> tJ^-r. N a S O3 SO^O;bHiM'&0»IM*tCfg^L/cjSfSi^tC J; D H 
O S O2 IC^JUL/co 
[0 19 1] 

6 FDA/^m-PDA/^2. 4-NaDBS P A ^ Hfb 

/c:lilftS:7^7l/ASfi]ffi7^-:/;l/^fflV>T:«;'7XStS±T*0. 0 7^>^(Dwmm 

t:. 2 0 0 X:^/c« 2 5 OXOtiii^m:^— t/^tCifel/^T 1 ^HftPf^LT. fS^ffl 

K:7-<;l/A:&JBfiKL/co Na SO3 SOHOSO2 ^(D^^^M 

^L/c< 3 0 ox:<i;t)ti2 5 ox:<Dmm§M^^mL. ^ctcHosoz (om^ 

[0 19 2] 

6FDA. m-PDA;Rth^2. 4 — N a D B S U ^ Fg:>Iljg^ja£ 

(6 F D AXm-P D Ay2. 4-NaDBS PI) 

Sfitt. JSJ¥aRt/SiBSSg/^^AP^*-rSD e an Starkh^^y^ 
^fiix./c:3M:7^Xi34»tcAn/c. m-^UV^-;V (5 0g) &t/M7jc hyl/X^ 
(2 0g) 4^02. 4-NaDBS (7. 4 7mmo 1) Rt/m-PDA (8. 
0 Immo 1) 0*ife5i^ti?Eig:g^#HmT. 1 5 OVX^tumLfco m»9m 
tC6FDA(15. 49mmoi) ^muT^t. M^iC7kff^^f:B^miRfi^^@ 

xfiC±mu 2oox:t'7. smmunL. :k\^^vm^ici&TLrco ^cfc^m 



(58) 



^^^2 0 0 1 -5 1 4 4 3 1 



/Co I RX-^^ h;Wi. C = 0-f ^ HWJS (1 7 8 1 Rl/ 1 7 2 3 

cm-» ) . C-N-r^KWfil (1365cm-' ). 503^(125 IRU 
1 0 33 cm-» ) RtfiKU-f^ F (7 3 SRr/? 2 0 cm-> ) ICMM^^^ 

0 2 mii^^^r^f)^E'?t)^ti^m^^n^f)^'Drco l 6 8 3&tf l 5 4 8 cm-> 
tc:j3tt^iKU7^>'^&r;H0 SO2 cDOHffiiaStc^^eg;^^ I R®iRtii(^ftL^ 

F^^^CfcC i:ig:^L/c;b^ m^Tti:^ <SgSttii^t!tJ«*^l?ffiU/c:<l ^jb^SWlc 

[0 19 3] 

. 13meq/gC0IE C^WT^o 
[0 19 4] 

[0 19 5] 

H2 SQ4 /^SQ3 ^ffl(/>^V i c t r e X C^^^^) Cj:— f-yU^^' h > 
[0 19 6] 

^^TTSi±jft^^TMi$LJ&;b^5». PEK.i<U*^- (3 0. OOg) ^9 3 

. 5mm%mmm (2 7 0g) i^cmmLtco :^v^-^mmmMfT^WL^'^r 

[0 19 7] 



(59) #^2 0 0 1 -5 1 4 4 3 1 

ciomm (1 7 6 g) ^m±mnms nz xam^m^rcs-^y^Tsai^cxri 

fco iKOyy 7.::2lz. ^mmm (MMSO 3 2 5. 5S«%) (2 0 8. 4 g 
[0 19 8] 
[0 19 9] 

*50. 5N NaOHm^StC— SfiSmb. :^l/^TPf»ttp HtC^rS^ t?ift#L/c 

Mb/co 2B^M^. :7^;l/A;&D iTktcjSMf ^Ci:tcj:D5faiL/co 
[0 2 0 0] 

-trji^tctK 5^:6^0 /Co 1 ^Pa>S:r>*3^P^^t>^y;l/^»ii^L/c7^;l/A 

ti7WcSi»b^*^o/co l^H*^%o:7w';l/Ati. g|§iBtt^J^}tLi5:;b^^7jc 
mRZfSit7k't^Ctif^X*'^rco l^HX;l/4-N^^{bPEK:7-<;UA(OI EC«2. 

3me q/g ilS'J^^n/co 
[0 2 0 1] 

9 7. 5% Hz SQ4 ^fflV->^PP SXSO2 CDX;l/>i'N>-{b 
[0 2 0 2] 

P PS/SO 2 tiVPlcOJames McGrat h :6>?>ji«^n/c 

1 yme r 38 (1). p. 109-112 (199 7) #fig] o 

[0 2 0 3] 



(60) 



2S 

3tc. 93. 5%mm (1 oog) ^mxLtco mm^MmicmnL'^ti^^, p 
PS/S02 (2 5. 00 ^muLfco mmt^m^^ti^^x^m^^^Mi^ 

[0 2 0 4] 

mmm^^ntcib. i^^mo f'f. 23. o%fijaeit^ ceo. og 
) ^0. smmt^frmtuLfco 

[0 2 0 5] 

Sii50««33. 5^HOK. *l§raS^*6if b/co t=0. 5. 1. 5. 2. 

0Rtf3. O^Ktii. SiSffl'&WJ&D l7jcTit85^-^Sc:i:tc,tt)TU3-h5gr 

^DOKJC£il'&%^SiatcADiSL/co t=3 : 3 0. 4:3 0. 7 : OORtfS 
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